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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MM KOHCTPYKLMOHHBIX MATEPUAJIOB "
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadp FOpbeBuy, K.T.H., 3aBeiyIoiuii kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOT'YSI ®YHKIIMOHAJIbHBIX ITIOKPBITUI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.1 — croco6HOCThL paBpa6aTLIBaTb, OCBavBaTb U BHEAPATH TEXHOJ/IOTUUECKHKE TIPOLIeCChl 1 MaTepHraJ/ibl
[AJi TIDOU3BOACTBA KOMITIO3UTHBIX KOHCTPYKHHﬁ, MO e/IMPOBATh TE€XHOJIOTUYECKHE TMMPOoLeCChl TIIPOMU3BOACTBA
paKETHO-KOCMHHECKOﬁ TeXHUKHU

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:

IICK-4.1
3HAHUA:
Croco00B ¥ paliOHA/ILHBIX TIPUEMOB HaHeCeHUsS (PYHKIIMOHA/IBHBIX MTOKPBITHH B TIPOU3BO/ICTBE
W3JieNIuii pakKeTHO-KOCMUUeCKOW TeXHUKWY;;
YMeHUs:
pa3pabarbiBaTh TEXHOJOTMYECKKE TIPOLeCChl HaHeCeHUsT (DYHKI[MOHATBHBIX MOKPLITHI Ha U3/Ie/Hs
PaKeTHO-KOCMUYeCKOM TeXHUKU;;
HABbIKU:
TPUMEHSITh TEXHOJIOTUM HaHeCeHUsT (PYHKLIMOHAbHBIX TIOKPHITUN Ha U3Ze/nsl PAKeTHO-KOCMUYeCKOU
TeXHUKWU;;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrinaa TEXHOJIOI'SA ®YHKIINMOHAJIBHBIX TTOKPBITUM siBnisteTcst AUCLATITAHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CogepkaHue AUCLMIUIMHBI SBIseTCs JIorndeckuM npozgospkenreM gucuuiyivH: TEIVIOIIEPEJAYA
B M3AE/IUSAX PKT, CUCTEMbI TEXHOJ/IOTMYECKOHM IIOJATOTOBKH ITPOM3BOJICTBA,
MATEPUAJ/IOBEJEHUE, ®N3NUKA, TEPMOJUHAMWMKA, METPOJ/IOITA WU OCHOBBbI
B3AUMO3AMEHSAEMOCTH, TEXHOJ/IOI'UA KOHCTPYKIIMOHHBIX  MATEPUAJIOB,
MEXAHUKA KOMIIO3UTHBIX KOHCTPYKIIUM, MATEPUAJIOBEJEHUE
KOMITIO3UIIVNOHHbBIX MATEPUAJIOB, MEXAHUYECKAAA N ©®U3NKO-TEXHUNYECKASA
OBPABOTKA KOMIIO3UIIMOHHBIX MATEPHUAJIOB, TEXHOJ/IOIUs IIPOU3BOACTBA
U3JIE/IMIA PAKETHO-KOCMHMYECKOM TEXHUKHA 13 KOMITO3UIIMOHHBIX MATEPUAJIOB,
BBEJEHUNE B CIIEIIUAJIBHOCTD, YCTPOMICTBO n OYHKIIMOHNPOBAHUE
KOCMMYECKUX AIIITAPATOB, THXKEHEPHAST 1 KOMIIBIOTEPHAS I'PA®UKA, CBAPKA U
POJACTBEHHBIE ITPOLECCBHI, BBICIITASI MATEMATUKA, TEOPETUUECKASI MEXAHUKA,

HAYEPTATE/IbHASA I'EOMETPUS], COITPOTHUB/IEHUE MATEPHAJIOB,
TEXHOJ/IOTUYECKASA ITPAKTUKA, O3HAKOMMUTEJ/IbHAS TIPAKTHUKA, INTAHUPOBAHUWE
3KCIIEPUMEHTA, TEXHOJIOT'USA MAIINMHOCTPOEHMNS], YCTPOVICTBO n

OYHKIIMOHUPOBAHUWE  JIETATEJ/IBHBIX = AIIIIAPATOB, XVMHWA  ITOJIMMEPHBIX
CBA3YIOIINX, PAKETHASAA TEXHUKA, ABTOMATU3AIVIA NHXXEHEPHO-TEXHUYECKHNX
PACYETOB.

Copepxanue JVCLIUTUIAHBL SIBJISIeTCS OCHOBOH [t OCBOEHUs JUCLIUTI/IVH:
BBICOKOTEMIIEPATYPHBIE KOMIIO3NIIMOHHBIE MATEPUAJIBI, AWHAMHUKA H
IMPOYHOCTh KOHCTPYKIIVH, UCIBITAHUE KOHCTPYKIIU M3 KOMITO3UIIMOHHBIX
MATEPUAJIOB, HAHOCTPYKTYPHOE MOJNOUIINPOBAHUE KOHCTPYKIMOHHbBIX
MATEPUAJIOB, HAYYHO-UCCJ/IEJOBATE/IbCKASI PABOTA, IIOAI'OTOBKA K ITPOLEAYPE
3AIIINTHI n 3AIIINTA BBIITY CKHOM KBAJTU®NKAITMOHHOM PABOTBI,
IMPOEKTUPOBAHUE TEXHOJ/IOTUYECKO OCHACTKW, CBOPKA W WCIBITAHUA
W3JE/IN PAKETHO-KOCMHUYECKOW TEXHUKM.

ITpeaBapuTebHBIE KOMITETeHLIMH, ChOpMHPOBaHHEIE ¥ 00yUarolierocs A0 Havyana U3yyeHust AUCLUATUIHBL:

¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBeHHOHAYUHble U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUYEeCKOrO U SKCIIePUMEeHTa/IbHOrO UCC/Ie0BaHNs B
ripodheCCUOHATBHOM JesiTeTbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U
MCII0/Tb30BaTh MX /IS PelleHus 3a7ad podecCHoHaIBHON AesaTelbHOCTH

¢ OIIK-3 — CriocobeH yuacTBOBaTh B pa3paboTKe TEXHHUUECKOM JOKYMEHTALUY, CBSI3aHHOU C
ripodeccrOHaNbHOM JesiTeTbHOCThIO C MCIOMb30BaHHWEM CTaH/1apTOB, HOPM U TIPaBUII

¢ OIIK-5 — CrniocobeH UCIOBb30BaTh COBPEMEHHbBIE MTOJXO/bI U METO/[bI PellieHHs TIPodeCcCHOHANTBHBIX
3aj1a4 B 00/1aCTH aBUALIMOHHON U PaKETHO-KOCMHUECKOW TeXHUKH, BKJTIOUasi yIpaBJieHre MPOeKTaMu
CO3/IaHUSI HOBBIX 00pA31|0B TEXHUKHU U YTUIU3ALUH YCTapeBIITUX

e OIIK-6 — CriocobeH aHa/lM3MPOBaTh, CHCTEMaTU3UPOBaTh U 0000611aTh MH(OPMAIIHIO 0 COBPEMEHHOM
COCTOSIHMU U TNIepCIIeKTUBAX Pa3BUTHUS paKETHO-KOCMUUECKOW TEXHUKU

¢ OIIK-7 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOJHbIE /IS
MPaKTHUYeCKOIr0 NpYMeHeHus!

e TICK-4.1 — Cniocoben pa3pabaTbiBaTh, 0CBaUBaTh U BHE/PATH TEXHOJIOTHUECKHE ITPOLIECCHI U
MaTepuyaJbl AJis IPOU3BO/CTBA KOMIIO3UTHBIX KOHCTPYKLMM, MOZIe/TMPOBaTh TeXHOJIOTUUeCKUe MPOLeCChl
TPOU3BO/CTBA PaKeTHO-KOCMUUECKON TeXHUKHU

¢ TICK-4.2 — CniocobeH pa3pabaThIBaTh ¥ peajiv30BbIBaTh KOHIETIIIMY TEXHOIOTUUECKOH ITO/[TOTOBKHU U
COTIPOBOXK/IeHUs IPOU3BO/CTBA KOMITO3UTHBIX KOHCTPYKLIMM pPaKeTHO-KOCMHUYeCKOM TeXHUKH

¢ TICK-4.3 — CniocobeH pa3pabaTbiBaTh, 0CBaUBaTh U BHE/PATh TEXHOJIOTHUECKHE MTPOLeCChl COOPKU 1
WCTIBITAaHUM KOMITO3UTHBIX KOHCTPYKLIUM PaKeTHO-KOCMHUeCKOW TeXHUKH

¢ TICK-4.5 — Crioco6eH NMpUMeHsTh COBPEMEHHbBIE HAayUHbIe U 00IeTeXHUUECKHE TIOXO0/bl ¥ 3HAHUS B
006/1aCTH MPOEKTUPOBAHKS, KOHCTPYUPOBAHUS U PYHKIIMOHUPOBAHUS PAKETHO-KOCMHUUECKON TeXHUKH

e YK-6 — CrniocobeH yIipaB/siTh CBOMM BpeMeHeM, BEICTPauBaTh U Peanrn30BLIBATE TPAEKTOPHIO
CaMopa3BUTHsI HA OCHOBe TIPUHLIMIIOB 00pa30BaHuUsl B TeueHWe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 7 Paszpen 1. CBeieHHsI 0 NOKPBITHAX U3/{e/IHH PAKeTHO-KOCMHYECKOH TeXHUKH. 1. 26 16 38 8 10 25
Kraccugukanyst okpsItrid 2. MeTo/bl TIO/IrOTOBKM TIOBEPXHOCTH /1151 HAHECEHHs! TIOKPBITHH.
Paspen 2. XuMu4eckHe criocoGbl HaHeCeHHs MOKPBITHI. 1. [[uddy3roHHbIe CrIocobbI 2.
TanbBaHUYeCKHe MOKPhITHs 3. OCHOBBI MpOLiecca BOCCTaHOB/IeHHs: MeTasna 4. TexHomoruu
4 7 HaHeCeHHs OKPLITUI MeTOZ0M pasioxkeHust 5. Metannusarus exuradveM 6. HaneceHne 26 16 8 8 10 25
TIOKPBITHIT MeToZioM (hoTonm3a 7. HaneceHue noKpbITHiA MeTogoM paguosi3a 8. [Tomyuenue
HeMeTa/UTM4eCKHUX HeopraHn4yecknx l'lOKpl:ITI/li;I 9. 3onb-renb MeTO/| HaHeCeHH!sT I'IOKpI:ITI/Iﬁ 10.
TTpoLiecchl Noy4YeHust MOKPBITHH XUMHUKO-DEaKLIMOHHBIMU MeTOAaMH.
Paszpen 3. dusnueckue crnocodbl HaHeCeHHs MOKPBITHH. 1. ['a30TepMUyeCcKre MOKPHITHS 2.
4 7 BakyyMHble KOH/leHCaLjMOHHbIe MOKPbITHsI 3. HaHeceHKe MOKpPBITHI ra30hasHbIM MeTOZoM 4. 31 16 8 8 15 25
Mertamm3atust B3peiBoM 5. [InKepHbIi MeTo HaHeceHUs OKpbITHit 6. CriekaHue
l'IOKpI)ITl/Iﬁ 7. OpI‘aHl/I'-leCKI/le TTIOJIMMEepHBbIe TTOKPBITHUS.
Pa3gen 4. Mexanuueckue crioco0bl HaHeCeHUsI MOKPBITHI. 1. [IprKierBaHye MOKPBITHI 2.
4 7 HaHeceHue MOKpPBITHIA U3 KOMITO3WLIMOHHBIX MaTepuanos 3. HaHeceHue MOKPhLITHI MeTozaMK1 25 20 10 10 5 25
KOHTAaKTHOM cBapkH 4. ITakiKa nokpbIThii 5. [T1akMpoBaHue.
Bcero 3a 7 cemecTp 108 68 34 34 40 100
Bcero no gucuuninHe 108 68 34 34 40 100
3.2. AyAuTOpHBII NPAKTUKYM
Homep n
P Oo0neMm,
Ne |HamMeHOBaHHe
Tema MNPAaKTHYE€CKOIr'0 3aHATUA ayp.
n/n pa3jena
JacoB
JAUCIIMIIVIMHBI
Pazgen 1.
CBenieHus1 0
TMOKPBITUAX AHTI/IKOPPOBI/IOHHBIE TMOKPBITHUA 1. KOppO3I/IH U 3allliTHBIE TTOKPBITUA 2.
1 |uspenui Mertayumyeckue nokpbitus 3. Auddy3montbie mokpeitus 4. OpraHuueckue 8
PaKeTHO- TMOKPBITUA
KOCMMUECKOH
TeXHHUKU.
Paspen 2. JKapocToiikue nokpeITHd 1. JKapocTolikue 3KCITyaTalliOHHbIe MOKPBITHSA 2.
XuMuuecKue HewmeTtannuueckue TEIUIO3allIUTHBIE MaTe€PUaJ/Ibl XU TIOKPBITHUA Ha UX OCHOBE
2 |criocoOmr 3. ’KapocTolikiie KOppO3MOHHO-CTOMKIME TIOKPBITHST U3 KOMITO3UI[MOHHBIX 8
HaHeCeHus MaTepHrasoB C yIJIepOAHON U KepaMuueCcKo Marpuliamu 4. 2Kapocroiikue
HOK];)BITI/II\/'I. TeXHOJIOrnyeCKue IMOoKpPhITUA
Pasgern 3 W3HococTolikre MOKpeITHs 0b1iero HasHadeHus 1. dnddysnoHHbIe
(anmqec;(ne M3HOCOCTOMKMeE MMOKPBITHSA 2. DJIEKTPOIUTUUE CKU HaHe CeHHbIe
3 CIIOCOBAL M3HOCOCTOMKHE TMOKPBITHUA 3. X»MHU4UecKoe OoCaXxKaeHue M3HOCOCTOUKUX 8
HaHeCeHus HOKprTI/Iﬁ H3 paCTBOPOB 4. I3H0COCTOMKIE TMOKPLITHSA, IT0/1yYaeMbIe
HOKDBITHIA ra3orepMuieCKUMH MeTo4aMn 5. MI3HOCOCTOMKHE TMOKPbITHA, HAHOCHUMBbIE
p ) BAKYYMHBIMU KOHAE€HCALIMOHHBIMH MeTO4aMU1
AHTHUPUKLIMOHHBIE TOKPBITHA 1. MeTarnueckre aHTU(DPUKI[MOHHBIE
4 p 4 nokpbITHs 2. Kepamuueckue aHTA(PUKLMOHHBIE MaTepyasibl 3. 5
das3ziesn 4. >
A HOJII/IMepHI:.Ie MaTepHraJibl C aHTI/ICl)pI/IKL[I/IOHHLIMI/I CBOMCTBAMH
MexaHuyeckue
CHOCOBEI @DpUKLMOHHBIe MaTepra/ibl 1. @yHKI[MOHA/IBHBIE KOMIIO3ULIUY Ha
HALeCeHMsI HOHHMepHOﬁ CBsI3Ke 2. chI/IKL[I/IOHHBIe KOMIIO3HMIIMH Ha OCHOBE
5 g OKPBITHiA MeTa/l/IMueCcKoi MaTpuLipl 3. @PUKLIMOHHBIE YIVIEPOJ-YIIepOAHbIe 5
KOMITIO3UIIMOHHbIE MaTepHaJibl 4, (I)IJI/IKL[I/IOHHBIE KepaMHnyeckue
KOMITIO3UIIMOHHBIE MaTepHaJ/lbl
Bcero 3a 7 cemectp 34
3.3. CamocrosTenbHast padora crygenra (CPC)
6 21194




Ne Homep 1 HauMeHOBaHHe CopepikaHue yueOHOro 3aJaHus Oo0Bem,
n/n pasjena AMCHUILUITHHBI 4acoB
Paspen 1. CBeAeHH{I, ° 1. IToaroroBka K jekiuu 2. [ToAroTOBKa K MpaKTH4eCKon
MOKPBITUSX U3JeIHN .
1 . paborte 3. OdopmieHHe oTUeTa Mo MpakTU4Yeckol pabore 4. 10
paKeTHO-KOCMUYe CKOi
BrinosiHeHue cxeMm, rpaUkoB, AUarpaMm
TeXHUKU.
Pazgen 2. Xumuueckue 1. TToaroroBka K jiekiuu 2. IToAroToBKa K ITpakTHUe CKOM
2 |ciocoObl HAaHEeCEeHMsT pabore 3. OdopmiieHre oTUeTa 10 IpaKTHUeCcKoi paborte 4. 10
TTOKPBITHH. BrimonHenue cxeM, rpadykoB, AuarpaMm
Pazgen 3. ®dusnueckue 1. TToaroroBka K jiekiiuu 2. IToAroToBKa K ITpakTHUe CKOM
3 |ciocobbl HaHeCEeHMsT pabore 3. OdopmiieHHe oTUeTa 10 paKTHUeCKo paborte 4. 15
TTOKPBITHH. BrimonHenue cxeM, rpadykoB, AuarpaMm
Pa3nen 4. MexaHuueckue 1. TToaroroBka K jiekiiuu 2. IToAroToBKa K ITpaKTHUe CKOM
4  |cocoObl HaHEeCeHMsT pabore 3. OdopmiieHre oTUeTa 110 IpakKTHUeCKo paborte 4. 5
TTOKPBITHH. BrimonHenue cxeM, rpadykoB, AuarpaMmm
Bcero 3a 7 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1 2 34 5 6 |7 8 910 11 12(13 14 15/16| 17
7 Ortu. o 113 Otu. no I13 | AP| |Otu. no I13| |AP|Otu. no 113 Otu. o I13| |[P|3au.

YeiioBHbIe 0003HAUCHUS:

o [IP — aparHoCTHUeCKasi paboTa;
e Oru. no 13 — oTyeT No NpakTUUeCKOMY 3a/JaHHIO;
e 3au. — 3ayer.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B UCKPETHBLIE BpEMeHHbIE UHTEPBAJIbI B
cnenyrommx dpopmax:

JTMarHoCTUYecKas pabora;
OTYeT I10 MPAKTUUeCKOMY 3a/JaHHIO.

IIpomMesKyTouHasi arTecTamus IIPOBOAXTCS B opMax:

3a4yert.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. W. Kynuk, A. C. Husnos. . @yHKIMOHa/BHEIE cToiiKue okpbiThs. CII6.BT'TY "BOEHMEX" um. /1.
®. Ycrunona, 2017, 80 3Kk3.

2. B. U. Kynuk, A. C. Hunos. . TexHonoruueckie crioco0bl HaHeCeHUsT PyHKLIMOHAIBHBIX TIOKPBITUH.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 77 3K3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.
5.3. [lepuoguueckue U3gaHusi:

1. Bonipockl 060poHHOM TexHUKU. Cepus 16;

2. EcTecTBeHHbIe U TeXHUUYECKHEe HAYKY;

3. N3Bectust Poccuiickoii akafieMyy pakeTHbIX M apTU/IEPUNMCKHX HayK;

4. JTakoKpacouHble MaTepuasibl ¥ UX MpuMeHeHHe (DeKTpoHHast Bepcus. Pacchiika Ha e-mail);
5. MeTa//ioBe/jleHHe 1 TepMUUecKast 00paboTKa MeTasljioB.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru — O6pa3oBarensHas rardopma «HOpaiiT». 17151 By30B U CCY30B.;

2. http://e.lanbook.com — D3BC JlaHsb;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

I/IHCIJOpMaL[I/IOHHLIe CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

. SolidWorks 2015 R5;

. Adobe Reader;

. KOMITAC-3D V17,

. DjVuReader;

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Microsoft Office.

ONOOUT A WN R

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. OGpa3up! n3genuii U3 KOMIMO3WLMOHHBIX MaTepPUaoB;
. ITpoexTop;

. MeTannorpahuyeckrii MUKPOCKOTT;

. Konnekuyu mumudos fedopMypyeMbix cTaied U CIIaBOB;
. Mukpo-tBeppomep [IMT-3;

. [Tnakare1, 0Opa31ibl CBapHBIX U3/1e/HiA;

. SolidWorks 2015 R5;

. Adobe Reader;

. KOMIIAC-3D V17;

10. DjVuReader;

11. Mathcad Education - University Edition Term;

12. Mathcad Prime 3.1;

13. Matlab 2015a SP1;

14. Microsoft Office.

CONOOTUTA WN

6.3. Ilpouee:

1. pabouee MecTo MperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C OCTYoM B VIHTepHerT;
2. pabourie MecTa CTyA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
J1A paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paboueii mporpaMme JUCIATTHHbBI
TEXHOJIOT's1 ®YHKIIVMOHAJ/IBHBIX IIOKPBITUU

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda TEXHOJIOTUS ®YHKIIMOHAJIBHBIX IMOKPBITUM sBnsercs AUCLUILUIMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMHueckor Texuuku BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadexapoit A2 TEXHOJIOT'MU
KOHCTPYKLIMOHHBIX MATEPUAJIOB U ITIPON3BOJICTBA PAKETHO-KOCMUUYECKOM TEXHUK.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-4.1 criocobHOCTh pa3pabarbiBaTh, 0CBAUBATh ¥ BHEPSATH TEXHOJIOIHMUECKMe MPOLECChl U MaTepHasbl /s
MPOU3BOJCTBA KOMIIO3UTHBIX KOHCTPYKLWW, MOJEeIUpPOBAaTh TeXHOJOTMUeCKWe TMpOoLecchl TPOU3BOACTBA
paKeTHO-KOCMUUeCKOM TeXHUKHU.

Cofiep>kaHrie UCHWITUIAHBI OXBaThIBAET KPYr BOMPOCOB, CBA3aHHBIX C TEXHOJOTMYECKUMH CIOCOOaMU
HaHeceHUs QYHKIIMOHA/TBLHBIX TTOKPLITUN Ha U3/]eJTHsl PAKeTHO-KOCMIUe CKOM TeXHUKH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e OTYET IO NMPAKTUUECKOMY 3a/IaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHsATHS (34 4.), camocTosiTeslbHas paboTta
cryzaenta (40 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTTHHbBI
TEXHOJIOT's1 ®YHKIIVMOHAJ/IbBHBIX IIOKPBITUU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHme paboTbI

PexkomeHpiyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. CBeaeHusi 0 MOKPBIT

HAX H3]I[EJII/II\;I paKETHO-KOCMquCKOﬁ TeXHUKH.

1. IToaroTroBka K sekifuu 2. [ToAroToBKa K
rpakThueckoit pabore 3. OdopmieHue oTuera

B. 1. Kynuk, A. C. Hunos. .
OyHKI[MOHA/IbHBIE CTOWKHE TIOKPBITHS:
CII6.BI'TY "BOEHMEX" um. 1I. ®.
Ycrunoga, 2017 (1)

TI0 TIPAaKTHYeCcKoii pabote 4. BrimonHeHne B. U. Kynuk, A. C. Hunos. . 10
cxeM, rpadMKOB, AMarpaMm TexHo/OrMYecKue Criocobbl HaHe CeHuUst
¢byHKIMOHAMBHBIX OKpeITHI: CI16.BI'TY
"BOEHMEX" um. []. ®. YctunoBa, 2017 (1)
Wroro mno pasgeny 1 10
Pazaen 2. XuMHUecKre Criocodbl HAaHeCeHUs MOKPBITHIA.
B. 1. Kynuk, A. C. Hunos. .
@OyHKIIMOHA/bHbIE CTOMKHE [TOKPBITHSL:
1. ITogroroBka K sekiuu 2. [ToarotToBka K CII6.BI'TY "BOEHMEX" um. 1. ®.
npakTHueckoii pabore 3. OdopmiieHre oTueTa YcruHoBa, 2017 (2) 10
10 TIpakTU4eckoi pabote 4. BrirnosiHeHue B. U. Kynuk, A. C. Husos. .
cxeM, rpadMKOB, JUarpaMmm TexHonornyeckue criocoObl HaHe CeHUst
GyHKIMOHAMBHBIX MOKpeITHi: CI16.BI'TY
"BOEHMEX" um. [. ®. YctuHosa, 2017 (2)
Wroro no pasgeny 2 10
Paspen 3. ®usnueckue ciocodbl HaHeCeHHUsI MOKPBITHH.
B. 1. Kynuk, A. C. Hunos. .
TexHo/ornyeckue criocobbl HaHeCeHUst
1. Tlogroroeka K nekyuu 2. [Toaroroska K (YHKIMOHAIBHBIX MOKpbITHI: CI16.BI'TY
npakTuueckoii pabore 3. Odopmiierure otueta | "BOEHMEX" um. []. ®. Ycrunosa, 2017 (3) 15
10 TIpakTU4eckoi pabore 4. BrirmomHeHue B. U. Kynuk, A. C. Husos. .
cxeM, rpadMKOB, JUarpaMmm @DyHKI[MOHAbHbIE CTOWKHE TTOKPBITHS:
CII6.BI'TY "BOEHMEX" um. [1. ®.
YcrunoBa, 2017 (3)
Wrtoro no pa3zeny 3 15
Paspen 4. MexaHnuecKue Crioco0bl HAHeCEeHUs MOKPBITHIA.
B. 1. Kynuk, A. C. Hunos. .
DyHKI[MOHAbHBIE CTOMKHE TOKPBITHS:
1. TTogroroBka Kk nekyuu 2. [ToaroroBka K CII6.FT'TY "BOEHMEX" um. /1. ®.
npakThueckoit pabore 3. OdopmiieHue oTueTa YctuHoBa, 2017 (4) 5
IO MPAKTUYeCKoi pabote 4. BrirosHeHWe B. 1. Kynuk, A. C. Hunos. .
cxeM, rpaMKoB, AvarpaMm TexHosornyeckue criocobbl HaHeCeHUs
(yHKIMOHAMBHBIX MOKpbITH: CI16.BI'TY
"BOEHMEX" um. []. @. YctuHoBa, 2017 (4)
Wtoro no pa3peny 4 5
11 21194



IIpunoxenue 3
K paboueii MporpaMme JUCIHATTHHbBI
TEXHOJIOTUS ®YHKIMOHAJ/IbHBIX ITOKPHITUN

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

OTueTr N0 NpaKTHYECKOMY 3a/JaHHI0

OTuet 1o NpakTHYeckoii paboTe MpeACTaBIsSeTCs B [IEYaTHOM WK B 37IEKTPOHHOM (T10 KOPITOPaTUBHOMN
noure) hopmare, MpeyCMOTPEHHOM I11a0IOHOM OTYETa M0 TPaKTU4Yeckol paboTe. 3alUTa OTUeTa MPOXOAUT B
(hopMe /10K/Iazia CTY/IeHTA TI0 BBITIOIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKI TIPETO/IaBaTeIsl.
B ciiyuae ecsii otueT ohopMiieH B COOTBETCTBUH C TIPEIBABISEMbIMUA TPEOOBAHUSIMU M CTYZIEHT OTBEUAET Ha
TIOCTaB/IEHHbIE BOTIPOCHI, TIPENo/iaBare/ib MPUHUMAET MPaKTUUeCKYI0 padoTy.
OTuer He MOXKET OBITh TIPUHST U TIOAJIEKUT J0PaboTKe B Cydae:
* OTCYTCTBUSI HeOOXOIUMBIX pa3fiesioB,
* OTCYTCTBUSI HeOOXOIUMOT0 rpauueckoro MaTepuarna,
* HeKOpPPeKTHOW UH(OpMaIiu
[TpumepsI NpakTUUYeCKUX 3aJaHUN BXOAAT B cocTaB Y MK AMCLIMIIUHBL.

3auet
3aueT ohopMIISIeTCs TIPU YCJIOBUM C/IauU BCEX TIPAaKTUUYeCKUX paboT

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHA B g °\i E
7 o H O
KOHTAaKTHOM % g S = k=
dopme =8 2F T i
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= S 58 & = J
s g HaumeHoBaHue pa3je/ioB 1 = £ £l & g o0
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) =~ £ | TE|258 S T
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Paszgen 1. CBepeHys 0 NOKPBITUAX OTueT 1o
4 7 |u3pesMii pakeTHO-KOCMHYeCKOH 26 | 16 8 8 10 25  |mpakThuYeCcKoMy
TeXHUKH. 3a[jaHUI0
Pazgen 2. XuMuuyecKue crnocoobl Order ro
4 7 AeI = » 26 | 16 8 8 10 25  |TIpakTHYecKoMy
HaHeCeHUs NOKPBITHIL.
3a[jaHUI0
Ortuer 1o
4 7 Pazpen 3. <Im3nqec1mf Croco0sbI 31 | 16 | 8 8 15 25 |npaxtiueckomy
HaHeCeHUs NOKPBITHI.
3a[jaHHI0
Ortuet 1o
4 7 Pazpgen 4. Mexaﬂnqeane Croco0bI 2 | 20 | 10 | 10 5 25 |npaxtiueckomy
HaHeCeHUs NOKPBITHIL.
3a[jaHUI0
Bcero 3a 7 cemectp 108 | 68 | 34 34 40 100
Bcero no guciuinHe 108 | 68 | 34 34 40 100
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Kputepuu oneHuBaHus

IICK-4.1

Ne 1
Ne 2
Ne 3

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

Kakvie moKpeITHS Ha3bIBatOT UG dY3MOHHBIMU?
Kakue nokpeITHsI Ha3bIBalOT TEPMOMEXaHUUEe CKUMU?
Kakue nokpeITHs Ha3bIBalOT XUMUUECKUMU?

Kakuie mOKpBITHS Ha3bIBAlOT Hal/IaBOYHBIMU?

Kakuie OKpeITHS Ha3bIBAOT ra30TepMUYeCKUMUA?
Kakue MOKphITHS Ha3bIBAIOT T'a/IbBaHAYECKUMU?
Kakuie nokpbITUs Ha3bIBAOT SMaJ/IeBbIMU?

Kakne moOKpbITHS Ha3bIBAOT JIAKOKPACOUHBIMU ?
Kakumu MeToaMyl o/yyaroT BaKyyMHO-IIJIa3MeHHbIe TOKPBITHSA?
3ajaua TeXHOJOTUUECKHX MOKPBITUN?

Bonpocbl 3akpbimoz2o muna:

KakyM rasom rnpozyBaroT KaMepy CropaHus 1ocJe B3pblBa Ipy 1eTOHAlJMOHHOM
HanbuleHUU? (OAVH OTBET)

asor
BO3IyX
KUCTIOPOZ,
TporaH

aljeTuIeH

s obecnieuenust CTabUIBHOCTY TOPEHUS IyTH U TTOBBIIIIEHHUS €€ MOILI[HOCTH B
T71a3MaTpoHax MPUMEHSTIOT? (OJUH OTBET)

HeckosbKo 371eKTpOIoB
ToZiady MOZIOTPETOro rasa
UMITY/IbCHYO TI0/lauy HarpsyKeHHs

OXJ1aXXAeHre KOPITyCd M/1a3MOTPOHA

Kakot#i crioco6 HaribliieHHst o0ecrieunBaeT MaKCUMAa/TbHYTO a/ire3U0 TTOKPBITHS U eT0
MUHHUMaJ/IbHYI0 TIOPUCTOCTL? (OZIMH OTBET)

JeTOHALIMOHHOe
rasoriaMeHHoe
XOJIO[JHOE Ta30I[HHAMUUeCKOoe

I/1a3MeHHOe
B uem 3akstouaeTcs "3 ekt KieTKu'" Tpy ny1a3MeHHOM HamblleHHU? (04UH OTBET)

YaCTULIbl TTOPOLLIKA MOJAI0T MEX/y IJIa3MeHHBIMU CTPYSIMU
YaCTHUL[BI TIOPOIIIKA [TO/]AF0T B T/Ia3MeHHbIe CTPYU
YaCTULIBI TIOPOIITKA TIOAAI0T HABCTPeUY MOTOKY IIa3Mbl

YaCTHILbI TTOPOIIKa ITepeMellInBar0TCA CTPYAMU I1/1a3MbI

Kak Ha3bIBaeTCst pa3HOBU/IHOCTD AYTOBOM MeTaUTM3allii C UCTIONb30BaHUEM TIPOYKTOB
CropaHusi MpoIaHo-BO3YyILIHOM cMecu? (OJUH OTBET)

dKTHUBHUDOBaHHAs

ra3orrjiaMeHHas
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yCKOpeHHast
BBICOKOTEMITepaTypHast

ra30gvMHaMH4yeCKasd

Ne 6 Kaxk Ha3bIBaeTCsl TPOBOJIOKA, MPE/ICTAB/IAOIIAsA COO0M MeTa/lTUUeCKyI0 000/I0UKY,
3aI0JIHeHHYIO IUXTOMR? (OUH OTBET)

MOPOIIKOBast
CTITOLTHAS
TPYTOK

LHyp

CTep>keHb
Ne 7 CocrasrstoLiye aBieHust B 30He KOHTAKTa HallblIsIeMOW YaCTHLBI C TIOBEPXHOCTBIO?
(HeCKOJIbKO OTBETOB)

HariopHoe
yAapHoe
BOJTHOBOE

HMITYJIbCHOE
Ne 8 Kakas rpanuiia oripefiesisieT aAre30HHYI0 MPOYHOCTH IMOKPHITHS? (OAUH OTBETOB)

rpaHuiia pa3jesna MeXXAy MOKPBITHEM U TTO//IOMKKON
rpaHUIla pa3zerna MeXXIy CIOSIMU TTOKPBITHS
KOHTaKTHbIE TPAHHULIBI MEXKIY YaCTHULIAMU
[TMC/IOKaLIMOHHbIe TPaHUL[bI

MEXKPUCTA/VIMTHBIE I'DAHULIBI

Ne 9 OcrarouHble HaNPsKeHWs NIePBOro poZia BO3HUKAIOT MeX/y KAKUMU 3JIeMeHTaMu?
(oauH OTBeT)

MeXXJly OT/ie/IbHbIMY 30HaMU CeUeHUs! U MeXX/ly Pas3/IMUHbIMU YacTsAMU JieTaau
BHYTPH 3€peH WU MeXAy HUMH

B siueliKe KpUCTa/VIMYeCKOX peLleTKH

Ha [OBEPXHOCTH JleTalu

B IIVJIOCKOCTHU CUMMETPHU A€Ta/ik

Ne 10 Kakol Crioco6 mo/iIr0TOBKY MOBEPXHOCTH OCHOBBI K HAIbIJIEHHIO 00eCreunBaeTt
MHHHMHU3ALAI0 OTCI0eHUHN NOKPLITUS? (OJUH OTBET)

CTpylHO-abpa3uBHast 06paboTKa

o0e3KupUBaHUe

3aurCTKa abpa3svBHBIMU U TTPOBOJIOYHLIMU KPyTraMu
g oBaHye

TI0/IMPOBaHue
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